Renal mouse proximal tubular cells are more susceptible than MDCK cells to chemical anoxia.
To elucidate the mechanisms responsible for the resistance of continuous cell lines to anoxic injury, we have compared the effects of ATP depletion induced by chemical anoxia on primary cultures of mouse proximal tubular (MPT) cells and on Madin-Darby canine kidney (MDCK) cells. Inhibition of ATP production by cyanide and 2-deoxyglucose (CN+DOG) in the absence of dextrose reduced cell ATP content to < 5% of control values in MPT cells and caused progressive deterioration in mitochondrial function as well as loss of cell viability in these cells. Cell free fatty acid (FFA) content rose from 4.3 +/- 0.9 to 23.7 +/- 2.0 micrograms/mg of total lipid weight after 4 h of CN + DOG (P < 0.05). The mitochondrial injury and cell death induced by CN + DOG in MPT cells was ameliorated by the addition of fatty acid-free bovine albumin to the cell medium, which reduced cell FFA content during chemical anoxia from 25.0 +/- 3.0 to 10.4 +/- 2.0 micrograms/mg (P < 0.05). The phospholipase A2 (PLA2) inhibitor, mepacrine, also resulted in functional protection and reduction of cell FFA content from 20.2 +/- 2.3 to 15.9 +/- 1.7 micrograms/mg (P < 0.05). These data suggest a role for phospholipase activation and accumulation of toxic lipid metabolites in the pathophysiology of MPT cell injury. We then compared cell injury induced by CN + DOG in MPT and MDCK cells. Despite comparable reduction in cell ATP content in the two cell types, injury was far more severe in MPT than MDCK cells.(ABSTRACT TRUNCATED AT 250 WORDS)